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Why CEA should care about subpicosecond radiolysis?

® Highly concentrated media
» Fuel recycling

® Nanostructured media
» Waste management

® High Temperature High Pressure
» Generation |V

® Increasing the knowledge on track chemistry
» Influence of the particle on the picosecond chemistry
» Influence of the particle on the reactivity prior to solvation

» (Easy) to implement highly non linear time resolved nonlinear
optical spectroscopy (SFG, NOPA, NIR et FIR, THz, ...)
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EXPERIMENTAL SET UP
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The sample is a cell 10 mm thickness with SiO2 windows (with or without water).
Wavelength of the pump beam is 400nm.

Wavelength of the probe beam is 800nm

2 positions of the focus of the pump beam:

a) on the entrance side of the entrance window of the cell — to check a signal from SiO2
b) 4.25 mm far (in a cell) — to check a signal from water
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Comparison of signals with and without water

Signal from SiO, window. Time decay. Focus of the laser beam is in the cell
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Femtosecond one-photon ionization of liquid water

§=8

* What is the quantum yield for the production of the hydrated
electron ?

* What is the branching ratio between the ionization and the
dissociation channelsin the “low” energy (E <12.6 V)
photoexcitation of liquid water ?

» What is the thermalization distance of the gected electron ?

« How do these quantities vary with excitation energy ?

* Isthere any difference between single- and multi-photon
excitation of identical or smilar (total) energy (e.g. H6 vs.

2XH3) ?

photon
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Femtosecond pump-probe transient absorption spectroscopy: the pump

A comparison between excitation with H5, H6 and 2xH3 is
particularly interesting because of the erratic behavior of the

(= one- and two-photon absorption cross sections of liquid water
In this wavelength range:
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Femtosecond pump-probe transient absorption spectroscopy: the probe

b Absorption spectra of reaction products
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* Probe using the fundamental (e,,), and the 2nd (€4) and
3" (€4 and OH,) harmonics of the Ti:sapphire laser
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20 mJ, 40 fs vacuum

LUCA Harmonic Generation
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Plasma creation Plasma Miroir

Principe physique
Tonisation Multiphotonique ou tunnel

1
High electronic density.in the -
conduction band:
dielectrique® metal -

transparent® reflective




2005: Genaration of secondary particles in an controlled area.

Plasma
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